The complete primary structure of the 422 amino acid, monomeric subunit of human properdin has recently been established from sequencing studies on cDNA and genomic subclones (K. F. Nolan et af., unpublished work). Previous protein sequencing studies yielded -78% of the primary structure [ 5-71, which indicated that properdin is composed of identical polypeptide chains. The amino acid composition of properdin is presented in Table 1 .
Analysis of the human and mouse [ I I ] protein sequences indicate that properdin is made up of three regions: a 49 amino acid N-terminal region, a middle region extending from residue 50 to 411 and a 32 amino acid C-terminal region. The middle region is composed of six tandemly repeated motifs each of -60 amino acids which show a framework of conserved residues in which six Cys and three Trp residues feature predominantly, WS-WS/GPWSPCSVTCSAs yet there is no disulphide linkage data available for the motif and it is not known if they form independently folding domains. Three copies of this motif were originally described in the adhesive glycoprotein thrombospondin [ 121, and it is therefore known as the thrombospondin repeat, TSR. TSR sequences are also found in the terminal complement components C 6 [20] . Sequences related to the N-terminus of the TSR are also found in the circumsporozite (CS) protein of several species of malaria parasite [8, 201. The role of the TSR remains obscure, but in view of the fact that many of these proteins interact with the cell membranes, it has been speculated that the CS protein may mimic binding of thrombospondin and/or properdin to interact with receptors and/ or bound C3b on host cells facilitating entry to the cell [ 111.
Properdin is ideally suited to analyses aimed at elucidating the structure and function of the TSR as -80% of its structure is accounted for by TSR motifs [8] .
The mouse [ 111 and human amino acid sequences show 76% identity with only a single amino acid insertion in the human sequence in motif 5. There is a striking conservation of Cys and Trp residues with the exception of an Arg to Cys substitution in the third TSR, and an Arg to Trp substitution in the first TSR, in humans. Of the two potential N-linked glycosylation sites seen in the mouse sequence at Asn-370 and Asn-400 [ 111, the first site is effectively removed in humans by the presence of a prolyl residue in the X position of the Asn-X-Thr/Ser glycosylation sequence [ 2 I].
sporozite. [ The molecular mass of the unglycosylated properdin monomer, calculated from the amino acid composition derived from the protein sequence, is 48 5 13 Da. Assuming 9.8% carbohydrate [22] , the estimated value of the glycosylated monomer is 53267 Da. Previous reports of the molecular mass from SDS/PAGE range from 46 000 [22] to 57 000 [6] . In the presence of guanidine hydrochloride, values of 45 500-57 000 were determined using gel filtration [6, 221 and 49 100 +_ 3200 using sedimentation equilibrium ultracentrifugation [lo] . These discrepancies may be partially attributed to the asymmetric nature of the monomer and to its carbohydrate content [22] . . The precise origin, location and the biochemical mode of the lipid synthctase( s) responsible for the bioactivity are presently unknown. After seed maturation and a brief period of dormancy, the intra-oleosomal lipids are mobilized as a source of energy to sustain the rapidly developing embryo during the early non-photosynthetic period of seed germination. With a view to initiating the identification of the components that may be involved in the mobilization of lipids and the organellar disassembly, we have investigated changes in the oleosome polypeptide composition as a function of time following the onset of germination. Here we show that the three major oleosome polypeptides, designated as oleosins, which are virtually undetectable in the dormant, mature, ungerminated seeds are rapidly and abundantly expressed in increasing amounts during the first three days of germination.
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BIOCHEMICAL SOCIETY TRANSACTIONS
Oleosomcs from the endosperms of germinating castor beans (var. Zunziburenesis) were isolated as follows: after soaking in running water for 20 h, the seeds were germinated at precisely 28°C in moist Perlite for periods ranging from 1 to 5 days. The de-coated seeds were sterilized in 10% (w/v) sodium hypochlorite with agitation for 10 min at 4°C to eliminate surface-contaminating bacteria. After rinsing in several changes of sterile water, 1 g of endosperms were blended in 3 ml 14% sucrose in grinding mix buffer (GMB) (0.15 M-Tricine/KOH (pH 7.5), 1 mM-Na,EDTA, 10 mM-KCI, 2 mM-MgCi,, 0.25 m~-pO~yvinylpyrrolidone-40, 0.2 *To whom correspondence should be addressed. mM-dithiothreitolj. The oleosomes were isolated as a floating lipid pad by differential centrifugation essentially as described by Bergfeld and co-workers [4]. For the isolation of oleosomes from day 0 (ungerminated seeds), whole dry castor bean seeds were flash frozen in liquid nitrogen and pulped with the aid of a mortar and pestle. The resulting material, resuspended in 14% sucrose GMB, was incubated on ice for 1 h, filtered and thereafter processed as described above.
Electron microscopic examination of the isolated oleosomes showed that the preparations were not contaminated by other cellular organelles. To deplete the intra-vesicular lipids, freshly isolated oleosomes were extracted twice with a chloroform/methanol ( 1 :3, v/v) mixture. The subsequently sedimented membrane coats were vacuum dried and the proteins prepared for electrophoretic analysis with equivalent loadings based on dry mass of the oleosomes coats as described in the legend under Fig. I .
In ungerminated, dormant seeds, the electrophoretic profile was dominated by eight major proteins ranging in size from 20 to 35 kDa (tracks 2 and 3, Fig. l u ) . However, a dramatic change in the expression pattern became apparent with the onset of germination. The profile on day 1 o f germination was profoundly dominated by the induction of two novel and major oleosins of 1.5 and 60 kDa. Careful examination in the lower molecular mass region o f the electrophoretogram showed that on day 2 a third novel polypeptide of about 16 kDa began to emerge. The amounts of oleosin-16 and oleosin-60 clearly increased with increasing duration of germination, reaching a peak on day 3 after which they progressively declined up to day 5 of germination. In contrast, by day 2, oleosin-15 appeared t o have reached its maximal level, which was maintained up to day 5. There were additional minor changes in the profiles but they were not as significant as those displayed by oleosins IS, 16 and 60.
High-titre polyclonal antibodies specifically raised against oleosin-60 were used to immunoprobe the temporal expression of oleosome polypeptides. A gel with half the loadings to that shown in Fig. l ( u ) was Western transferred and immunoprobed with an anti-oleosin-60 serum fraction (Fig. 
